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PROBLEM TO BE SOLVED: To provide a secondary battery having an excellent high 
temperature shelf life, excellent load characteristics after use at high temperature, and 
excellent charging/discharging cycle characteristics. 

SOLUTION: A wound electrode body 20 formed by winding a belt-shaped positive 
electrode 21 and a belt-shaped negative electrode 22 through a separator 23 is contained 
in a battery can 1 1 . The positive electrode 21 contains LixMn2-yMay04 (Ma is at least one 
kind in a group comprising a metal element other than Mn, and B) and LiCo02 or 
LiCol -zMbz02 (Mb is at least one kind in a group comprising a metal element other than 
Co, and B). Thereby, in the secondary battery, the high temperature storage 
characteristics can be increased. By specifying the average particle size of the oxides 30 
\xn) or less, the charge/discharge cycle characteristics can be increased. By using non- 
graphitizable carbon in the negative electrode 22, heavy load discharge characteristics 
after high temperature cycles can be improved. 
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M-&Lfci^fc:*«»!t£ LTL i PF 6 $ 1 . Om 

oi/i nmsx-mmztt t^zm^tz. zexn-h. 

mmm 1 4 st^m 1 1 iz& t«>& ; t tz £ 0 , muz 
7rXtzFiffim<7)-<zm.immmm 1-1— 1-10 to 

irVC**t-eiMI*Lfc. ^i>. SJ6011 -1-1-10 

0 - - v >#y^mm t fcli .a / ^1- F 

t 0 0 5 4 ] ft*: vvc v 
to i V "»2S C £ ft -i>?EMB^ 4 ? -^fx-FixIH'* 
*:. W««$FHrtti LT«,. Ka»»flfcO?IKBaJWS* 

[0055] -xjM^tt^iriwwsiewi 

1 A ^moS-c-mmmEE* 1 4 . 2V(;Stl»itff-5 tz 
<7.rh, 4. 2Vc7).^«ffi-C'?tmB#^i|gH-^3Dt^(CjS 

h t x-¥r ^ . ikma 0 . 5 a o^mMT- ^ih«E 3 . 
: 6 0 -cct).^-- 7'>-4>t- 2 mm&? Ltz.m^x. 

2 3 lC<0fiiMt+ tZiS I vc , - J. i&jtmEE 3 . 0 V & X' 
JMSLfceofe, ±M^3tS^fe#T5£Jfc^£ 10t^? 
/Ufr^ 1 0*M ^^"CiSfeKs^ofeMSrSffl-RflPia 

[ o o 5 6 ] a as. Kia«#fife^sajS[«x*yudf- 

<i . 6 0 *CT' 2 jaiBKffl£ L £:?)*> . 2 3 'CoM^lt^C 
3£m;£ttT3tm&frv\ -2 0*Ctf9iira«4'^^T± 
[ 0 0 5 7 ] mz. *jBCtJJt&*2S«ir>f 7>l'¥i&k 



2:20 O-f-Y ^MtI\ 2-*M ^ )V^<7MMmmzn^ 

[0 0 58] HJSffll- 1-1-1 Ofcit-fiJtKSWl 
- 1 LT . v^^WK^tttSii^ny^i-h^^K 

# , ^{i^Mffi i - 1 - 1 - 1 o t mmiz Lxz.imm 
Ltc . Hmm l-icouxt, mmm 1 - 1 - 

1 - 1 0tH«icLTWieR»*Mt*J:t/«afe:4rtt* 

[0059] mifrbftfr&zoiz. mm.Mi-i-1 

- 1 0T'{iv^-ffti,l§?SCa#f^?S?afifcm^a;«H#^c 

OtVT.9 5?^0±hSV^*^#^ix^Ofc^LT. 7>' 

v ^JtSS^'J 1-1 T-{i 8 9 %i: v(a L**»<ait$:a»-3 
A:, ttfr-h, v^xr^WBMfcWrtc^oAS-^trid 

. #T'§ ^, C t 
[0060] a , n y n'A- h ^-*^Mt1*»<0 a / <)V b (,zM 
•* h TJl 5 — AcOt >WJt ( A 1 /C o ) 0 : 5 / 

o. 5io ^mmm 1 - 4 ; & <ttfv>-#>-#w 

BE-fttt^v y^> tc*t-r§ ^ nAco^e^Ht ( C r/M 
n)^0. 5/1. 5 J: VMttiffll - 7TU. • 

i« ?S«^tf0fft^SSrmx * a Jf - ifi 2 . 4 W h J-:iT k ffi 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A rechargeable battery provided with an anode containing a cobalt content oxide 
characterized by comprising the following. 
Lithium (Li). 
Manganese (Mn). 

A manganese content oxide containing at least one sort of 1st elements of the groups 

which consist of metallic elements and boron (B) other than manganese. 

It is cobalt (Co) of the groups which consist of lithium, and a metallic element and boron at » 

least. 

[Claim 2]The rechargeable battery according to claim 1 , wherein a mole ratio (the 1st 
element/manganese) of the 1 st element to manganese of said manganese content oxide is 
within the limits of 0.5/1 .5 or less [ 0.01/1 .99 or more ]. 

[Claim 3]The rechargeable battery according to claim 1 if it is made into the 2nd element 
except cobalt of the groups which consist of a metallic element and boron in said cobalt 
content oxide, wherein a mole ratio (the 2nd element/cobalt) of the 2nd element to cobalt is 
within the limits of 0.5/0.5 or less [ 0 or more ]. 

[Claim 4]The rechargeable battery according to claim 1 which the mixture ratio of a 
manganese content oxide and a cobalt content oxide in said anode is a mass ratio, and is 
characterized by being the cobalt content oxides 90-20 to the manganese content oxides 
10-80. 

[Claim 5]The rechargeable battery according to claim 1, wherein mean particle diameter of 
said manganese content oxide and said cobalt content oxide is 30 micrometers or less, 
respectively. 

[Claim 6]The rechargeable battery according to any one of claims 1 to 5 which is a 
rechargeable battery provided with said anode and a negative electrode, and is 
characterized by said negative electrode containing difficulty graphitized carbon. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the rechargeable battery provided with the 
anode containing the cobalt content oxide containing the manganese content oxide, lithium, 
and cobalt (Co) containing lithium (Li) and manganese (Mn). 
[0002] 

[Description of the Prior Art]ln recent years, with progress of electronic art, many portable 
electronic equipment, such as a camcorder/movie (videotape recorder), a cellular phone, or 
a laptop computer, spreads, and those miniaturizations and weight savings are attained. 
Then, as a portable power supply used for them, it is small and lightweight and 
development of the cell which has high energy density, especially a rechargeable battery is 
furthered. Especially, the rechargeable lithium-ion battery is greatly expected from a high 
energy density being obtained compared with the lead battery or nickel-cadmium battery 
using the liquid electrolyte which uses conventional water as a solvent. 
[0003]As a negative pole material of this rechargeable lithium-ion battery, occlusion and a 
detachable carbon material are put in practical use in lithium, and difficulty graphitized 
carbon is especially used widely from the potential shape at the time of discharge being 
gently-sloping, and the residual quantity display of capacity being easy. 
[0004]On the other hand, as a positive electrode material, a lithium cobalt multiple oxide, a 
lithium manganese multiple oxide, lithium nickel complex oxide, etc. are put in practical use. 
The lithium cobalt multiple oxide is [ among these ] most excellent in the balance in each 
field, such as cell capacity, cost, and thermal stability. 
It is used widely now. 

Although a lithium manganese multiple oxide has a fault, like cell capacity is low and some 
of a high temperature conservation characteristic are bad, it excels in the price of a raw 
material, and the field of adequate supply, and research is advanced towards future 
practical use. 

[0005]About these positive electrode materials, since reduction of the capacity by repetition 
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of charge and discharge was seen, various improvement for improving a charge-discharge 
cycle characteristic is tried until now. For example, about the lithium cobalt multiple oxide, 
replacing some cobalt by the transition metal, an alkaline metal, aluminum (aluminum), or 
boron is reported (refer to JP,4-25316,A, JP,7-176302,A, and JP,4-24831,B). About a 
lithium manganese multiple oxide, besides the way other elements replace some 
manganese, How (refer to JP,6-338320,A) to use the complex of LiMn 2 0 4 and Li 2 Mn 2 0 4> 

Or the method (refer to JP,8-73527,A) of covering boron on the surface of a lithium 
manganese multiple oxide, etc. are reported. How to control the expansion and contraction 
of an anode in charge and discharge is also reported by by mixing and using a lithium 
manganese multiple oxide and a lithium cobalt multiple oxide (refer to the patent No. 
2751624 gazette). 
[0006] 

[Problem(s) to be Solved by the lnvention]However, in the rechargeable battery which 
mixed and used a lithium cobalt multiple oxide, a lithium manganese multiple oxide, or 
these for the anode, when it was saved or used, for example under hot environments (45 ** 
- 60 **), there was a problem that the characteristic will fall. When especially used for 
information terminals, such as a cellular phone, it might be used at about [ -20 ** ] low 
temperature after high temperature preservation, but sufficient battery characteristic was 
not able to be obtained after high temperature preservation. When difficulty graphitized 
carbon was used for a negative electrode, to the use with important load discharging 
capacity, sufficient characteristic was not obtained that the service capacity in heavy 
loading falls after elevated-temperature use, and it is easy to be exposed under an elevated 
temperature like a notebook computer. In these rechargeable batteries, there was also a 
problem that a charge-discharge cycle characteristic could not fully be raised depending on 
the particle diameter of a lithium manganese multiple oxide and a lithium cobalt multiple 
oxide. 

[0007]lt is in providing the rechargeable battery which this invention was made in view of 
this problem at, and excelled [ purpose / the ] in the high temperature conservation 
characteristic, and also was excellent also in the load characteristic and charge-discharge 
cycle characteristic after elevated-temperature use. 
[0008] 

[Means for Solving the Problem]A manganese content oxide in which a rechargeable 
battery by this invention contains at least one sort of 1st elements of the groups which 
consist of metallic elements and boron (B) other than lithium, manganese, and manganese, 
It has an anode containing lithium and a cobalt content oxide of the groups which consist of 
a metallic element and boron which contains cobalt (Co) at least. 
[0009]ln a rechargeable battery by this invention, since a manganese content oxide 
containing lithium, manganese, and the 1st element and a cobalt content oxide containing 
lithium and cobalt are included in an anode, a battery characteristic outstanding after high 
temperature preservation is obtained. 
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[0010] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described in 
detail with reference to drawings. 

[001 1] Drawing 1 expresses the section composition of the rechargeable battery concerning 
the 1 embodiment of this invention. This rechargeable battery is called what is called 
cylindrical, and has mostly the rolled electrode body 20 by which the band-like anode 21 
and the negative electrode 22 were wound around the inside of the hollow cylinder-like 
battery can 1 1 via the separator 23. The battery can 1 1 is constituted by the iron (Fe) in 
which plating of nickel (nickel) was carried out, for example, an end part is closed and the 
other end is opened wide. The electric insulating plates 12 and 13 of the couple are 
vertically arranged to the winding peripheral surface, respectively so that the inside of the 
battery can 1 1 may pinch the rolled electrode body 20. 

[0012]The safety valve mechanism 15 provided in the open end part of the battery can 1 1 
inside the battery lid 14 and this battery lid 14 and the feeling-of-heat resistance element 
(Positive Temperature Coefficient-TC element) 16, the gasket 17 - passing -- by being 
closed, it is attached and the inside of the battery can 1 1 is sealed. The battery lid 14 is 
constituted by the same material as the battery can 1 1 , for example. It is electrically 
connected with the battery lid 14 via the feeling-of-heat resistance element 16, and the disc 
plate 15a is reversed and the safety valve mechanism 15 disconnects the electrical link of 
the battery lid 14 and the rolled electrode body 20, when the internal pressure of a cell 
becomes more than fixed with an internal short circuit or heating from the outside. The 
feeling-of-heat resistance element 16 restricts current according to increase of resistance, if 
temperature rises, it prevents unusual generation of heat by a high current, and is 
constituted by barium titanate series semiconductive ceramics. The gasket 17 is constituted 
by the insulating material, for example, and asphalt is applied to the surface. 
[0013]The rolled electrode body 20 is wound, for example focusing on the center pin 24. 
The positive electrode lead 25 which consists of aluminum (aluminum) etc. is connected to 
the anode 21 of the rolled electrode body 20, and the negative electrode lead 26 which 
consists of nickel etc. is connected to the negative electrode 22. By being welded to the 
safety valve mechanism 15, it is electrically connected with the battery lid 14, and the 
negative electrode lead 26 is welded to the battery can 11, and the positive electrode lead 
25 is electrically connected. 

[0014]The anode 21 is constituted by the positive electrode mixture layer and the positive 
electrode collector layer, and has the structure where the positive electrode mixture layer 
was provided in both sides or one side of the positive electrode collector layer, for example. 
The positive electrode collector layer is constituted by metallic foils, such as aluminium foil, 
nickel foil, or stainless steel foil, for example. The positive electrode mixture layer contains 
the manganese content oxide and cobalt content oxide which are described below, for 
example, and contains binders, such as conducting agents, such as black lead, and 
polyvinylidene fluoride, further if needed. 
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[0015]The manganese content oxide contains at least one sort of 1st elements of the 
groups which consist of metallic elements and boron other than lithium, manganese, and 
manganese, and oxygen. This manganese content oxide has for example, cubic (spinel) 
structure or tetragonal structure, and in a part of site of manganese atoms, the 1st element 
is replaced by manganese atoms and exists. Thus, by replacing some manganese by the 
1st element, it can be thought that a crystal structure stabilizes this manganese content 
oxide, and, thereby, the capacity maintenance rate after high temperature preservation and 
the load discharging capacity maintenance rate after an elevated-temperature cycle can be 
raised now with this rechargeable battery. 

[0016]When the chemical formula of a manganese content oxide expresses the 1st element 

with Ma, it is shown by Li Mn 0 Ma O a . The value of x is within the limits of 0.9<=x<=2, 
' J x 2-y y 4 

and, as for the value of y, it is preferred that it is within the limits of 0.01<=y<=0.5. That is, 

as for composition ratio Ma/Mn of the 1st element to manganese, it is preferred that it is 

within the limits of 0.5/1 .5 or less [ 0.01/1 .99 or more ] in a mole ratio. It is because the 

spark discharge energy in the low temperature after high temperature preservation and the 

load discharging capacity maintenance rate after elevated-temperature use will become low 

if a crystal structure is stabilized more within the limits of this, sufficient effect by 

substitution cannot be acquired if there are few 1st elements than this, but there are many 

1st elements. The more desirable ranges of x and yafe 0.9<=x<=1 .4 and 0701 <=y<=0.3. 

[0017]As the 1st element, specifically Iron, nickel, cobalt, copper (Cu), Zinc (Zn), aluminum, 

tin (Sn), chromium (Cr), vanadium (V), At least one sort in the group which consists of 

titanium (Ti), magnesium (Mg), calcium (Ca), and strontium (Sr) is preferred, Especially, at 

least one sort in the group which consists of iron, nickel, cobalt, zinc, aluminum, tin, 

chromium, vanadium, titanium, magnesium, and strontium is preferred. It is because the 

manganese content oxide which makes these the 1st element can be obtained 

comparatively easily and is chemically stable. 

[0018]lnside [ a cobalt content oxide is a group which consists of lithium, and a metallic 
element and boron ] contains cobalt and oxygen at least. This cobalt content oxide has the 
layer structure, and at least one sort of 2nd elements of the groups which consist of metallic 
elements and boron other than cobalt are replaced by a cobalt atom at a part of site of a 
cobalt atom, and it may exist. When the chemical formula of this cobalt content oxide 
expresses the 2nd element with Mb, it is typically shown by LiCo 1 z Mb z 0 2 - The composition 

ratio of lithium and oxygen may not be Li:0=1 :2 and, as for the value of z, it is preferred that 
it is within the limits of 0<=z<=0.5. That is, as for composition ratio Mb/Co of the 2nd 
element to cobalt, it is preferred that it is within the limits of 0.5/0.5 or less [ 0 or more ] in a 
mole ratio. It is because the spark discharge energy in the low temperature after high 
temperature preservation will become low if a crystal structure is stabilized within the limits 
of this and it has many 2nd elements. 

[0019]As for this cobalt content oxide, when using the difficulty graphitized carbon later 
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mentioned, for example to the negative electrode 22, it is preferred that at least one sort of 
2nd elements are replaced by a cobalt atom, and exist in a part of site of a cobalt atom. It is 
because it is thought that a crystal structure stabilizes a cobalt content oxide more and the 
load discharging capacity maintenance rate after an elevated-temperature cycle can be 
raised by this. In that case, as for the value of z, it is preferred that it is within the limits of 
0.01<=z<=0.5. That is, as for composition ratio Mb/Co of the 2nd element to cobalt, it is 
preferred that it is within the limits of 0.5/0.5 or less [ 0.01/0.99 or more ] in a mole ratio. It is 
because a crystal structure can be stabilized more and the load discharging capacity 
maintenance rate after elevated-temperature use can be raised more within the limits of 
this. The more desirable range of z is 0.01<=z<=0.25. 

[0020]As the 2nd element, specifically Iron, nickel, manganese, copper, zinc, aluminum, tin, 
boron, gallium (Ga), At least one sort in the group which consists of chromium, vanadium, 
titanium, magnesium, calcium, and strontium mentions, and ****, Especially, at least one 
sort in the group which consists of iron, manganese, zinc, aluminum, tin, boron, gallium, 
chromium, vanadium, titanium, magnesium, and strontium is preferred. It is because the 
cobalt content oxide which makes these the 2nd element can be obtained comparatively 
easily and is chemically stable. 

[0021]The mixture ratio of the manganese content oxide and cobalt content oxide in the 
anode 21 is a mass ratio, and it is preferred that they are the cobalt content oxides 90-20 to 
the manganese content oxides 10-80. It is because a manganese content oxide 
deteriorates remarkably in the electrolyte later mentioned in a high temperature 
atmosphere, so internal resistance will increase after high temperature preservation and 
capacity will fall, if there is more content of a manganese content oxide than this. It is 
because the spark discharge energy in the low temperature after high temperature 
preservation will become low conversely if there is more content of a cobalt content oxide 
than this. It is because load discharging capacity after elevated-temperature use cannot 
fully be improved out of this range. Especially, since a higher effect can be acquired if it is 
considered as the cobalt content oxides 60-20 to the manganese content oxides 40-80 with 
a mass ratio, it is desirable to improve the load discharging capacity after elevated- 
temperature use. 

[0022]As for the mean particle diameter of a manganese content oxide and a cobalt content 
oxide, it is preferred respectively that it is 30 micrometers or less. It is because the 
expansion and contraction of the anode 21 accompanying charge and discharge cannot 
fully be controlled and sufficient charge-discharge cycle characteristic cannot be obtained in 
ordinary temperature, if mean particle diameter is larger than this. Such mean particle 
diameter is called for by laser diffractometry. When using difficulty graphitized carbon for 
the negative electrode 22, for example, the heavy-loading cycle characteristic under hot 
environments can be improved by specifying the specific surface area of a manganese 
content oxide and a cobalt content oxide. 

[0023]These manganese content oxide and a cobalt content oxide, For example, the 
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compound containing a lithium compound, a manganese compound, and the 1st element, 
Or after preparing the compound which contains the 2nd element a lithium compound, a 
cobalt compound, and if needed, respectively and mixing by the ratio of a request of them, 
it can obtain by carrying out heating calcination at the temperature of 600 ** - 1000 ** into 
oxygen existence atmosphere. In that case, carbonate, hydroxide, an oxide, a nitrate, or 
organic acid salt is used as a compound of a raw material, respectively. 
[0024]The negative electrode 22 has the structure where the negative electrode mixture 
layer was provided in both sides or one side of the negative pole collector layer, 
respectively, for example like the anode 21. The negative pole collector layer is constituted 
by metallic foils, such as copper foil, nickel foil, or stainless steel foil, for example. The 
negative electrode mixture layer comprises potential not more than 2V including any one 
sort of occlusion and the negative pole material which can be broken away, or two sorts or 
more in lithium on the basis of a lithium metal or lithium metal potential, for example, 
Binders, such as polyvinylidene fluoride, are included further if needed. 
[0025]Considering lithium as occlusion and a detachable negative pole material, the metal 
which can form lithium, an alloy, or a compound, semiconductors, these alloys, or a 
compound is mentioned, for example. These metal, an alloy, or a compound is expressed 
with chemical formula D s E t Li u , for example. In this chemical formula, D expresses at least 

one sort in the metallic element and semiconductor element which can form lithium, an 
alloy, or a compound, and E expresses at least one sort in metallic elements other than 
lithium and D, and a semiconductor element. The values of s, t, and u are s> 0, t>=0, and 
u>=0, respectively. 

[0026] Especially, as the metallic element which can form lithium, an alloy, or a compound, 
or a semiconductor element, 4B fellows' metallic element or semiconductor element is 
silicon or tin desirable especially preferably, and it is silicon most preferably. They are 
preferred, and specifically, [ of these alloys or compounds ] SiB 4 , SiB 6 , Mg 2 Si, Mg 2 Sn, 

nickel 2 Si, TiSi 2 , MoSi 2 , CoSi 2 , NiSi 2 , CaSi 2 , CrSi 2 , Cu 5 Si, FeSi 2 , MnSi 2 , NbSi 2 , TaSi 2 , 

VSi 2> WSi 2 , orZnSi 2 is mentioned. 

[0027]Considering lithium as **** and a detachable negative pole material, a carbon 
material, a metallic oxide, or a polymer material is mentioned. As a carbon material, 
difficulty graphitized carbon, an artificial graphite, corks, graphite, glassy carbon, an organic 
polymer compound baking body, carbon fiber, activated carbon, or carbon black is 
mentioned, for example. Among these, corks have pitch coke, needle coke, or petroleum 
coke, and an organic polymer compound baking body says what calcinated and carbonized 
polymer materials, such as phenol resin and furan resin, at a suitable temperature. As a 
metallic oxide, iron oxide, ruthenium oxide, molybdenum oxide, or tin oxide is mentioned, 
and polyacethylene or polypyrrole is mentioned as a polymer material. 
[0028]Since especially the carbon material can acquire the outstanding service capacity 
and cycle characteristic, it is preferred. Especially, since black lead can obtain high service 
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capacity, it is preferred, and its discharge potential shape is gently-sloping, and the remains 
display of capacity is easy for it, and since difficulty graphitized carbon is excellent also in 
the cycle characteristic, it is preferred [ graphitized carbon J. As for black lead, the true 

density of more than 2.1 g/cm 3 is more than 2.18 g/cm 3 more preferably, (002) C axis 
microcrystal thickness of a field is not less than 14.0 nm, and the spacing of a field (002) 
says less than 0.34 nm of 0.335-nm or more things of 0.337 nm or less more preferably. 
The spacing of a field is 0.372 nm or more among the carbon materials (002) with which 

black lead structure is hardly developed, true density is less than 1 .70 g/cm , and difficulty 
graphitized carbon says what does not have an exothermic peak in the inside of N 2 air 

current which is inactive gas in not less than 700 **. 

[0029]The separator 23 is constituted by the porous membrane which consists of inorganic 
materials, such as a porous membrane which consists of material of the polyolefin system 
of polypropylene or polyethylene, or a nonwoven fabric made from ceramics, for example, 
and may be made into the structure which laminated these two or more sorts of porous 
membranes. 

[0030]The electrolysis solution which is a liquefied electrolyte is impregnated with this 
separator 23. As for this electrolysis solution, lithium salt is dissolved in a solvent as 
electrolyte salt. As a solvent, for example Propylene carbonate, ethylene carbonate, Diethyl - 
carbonate, dimethyl carbonate, 1, 2-dimethoxyethane, 1,2-diethoxyethane, gamma- 
butyrolactone, a tetrahydrofuran, 2-methyltetrahydrofuran, 1,3-dioxolane, 4-methyl-1,3- 
dioxolane, Nonaqueous solvents, such as diethylether, sulfolane, methyl sulfolane, 
acetonitrile, propionitrile, an anisole, acetate ester, butylate, or propionate ester, are 
preferred, and 1 of any sorts of these and two sorts or more are mixed, and are used. 
[0031]As lithium salt, for example, There are LiCI0 4 , LiAsF 6 , LiPF 6> LiBF 4 , LiB(C 6 H 5 ) 4 , 

CH Q SO Q Li, CF SO Li, LiCI, LiBr, etc., 1 of any sorts of these and two sorts or more are 

mixed, and are used. Especially, since LiPF 6 can obtain high conductivity and is excellent 

also in oxidation stability, it is preferred, and since LiBF 4 is excellent in thermal stability and 

oxidation stability, it is preferred [ **6** ]. 

[0032]This rechargeable battery can be manufactured as follows, for example. 
[0033]First, for example, a conducting agent and a binder are mixed with a manganese 
content oxide and a cobalt content oxide if needed, positive electrode mixture is prepared, 
this positive electrode mixture is distributed to solvents, such as N-methyl-2-pyrrolidone, 
and it is considered as a paste state positive electrode mixture slurry. After applying this 
positive electrode mixture slurry to a positive electrode collector layer and drying a solvent, 
compression molding is carried out with a roller press machine etc., a positive electrode 
mixture layer is formed, and the anode 21 is produced. 

[0034]Subsequently, for example, a binder is mixed with a negative pole material if needed, 
negative electrode mixture is prepared, this negative electrode mixture is distributed to 
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solvents, such as N-methyl-2-pyrrolidone, and it is considered as a paste state negative 
electrode mixture slurry. After applying this negative electrode mixture slurry to a negative 
pole collector layer and drying a solvent, compression molding is carried out with a roller 
press machine etc., a negative electrode mixture layer is formed, and the negative 
electrode 22 is produced. 

[0035]Then, the positive electrode lead 25 is attached to a positive electrode collector layer 
by welding etc., and the negative electrode lead 26 is attached to a negative pole collector 
layer by welding etc. After it, weld the tip part of winding and the positive electrode lead 26 
to the safety valve mechanism 15 via the separator 23, and the anode 21 and the negative 
electrode 22. The tip part of the negative electrode lead 27 is welded to the battery can 1 1 , 
and is stored inside the battery can 11 on both sides of the anode 21 and the negative 
electrode 22 which were wound with the electric insulating plates 12 and 13 of a couple. 
After storing the anode 21 and the negative electrode 22 inside the battery can 1 1 , an 
electrolyte is injected into the inside of the battery can 11, and it impregnates with the 
separator 23. the open end of after it and the battery can 1 1 - the battery lid 14, the safety 
valve mechanism 15, and the feeling-of-heat resistance element 16 - the gasket 17 - 
passing - it fixes by closing. Thereby, the rechargeable battery shown in drawing 1 is 
formed. 

[0036]This rechargeable battery acts as follows. 

[0037]ln this rechargeable battery, if it charges, a lithium ion will secede from the anode 21 
and occlusion will be carried out to the negative electrode 22 via the electrolyte 
impregnated with the separator 23, for example. If it discharges, a lithium ion will secede 
from the negative electrode 22, and occlusion will be carried out to the anode 21 via the 
electrolyte impregnated with the separator 23, for example. Here, since the manganese 
content oxide and cobalt content oxide which contain the 1st element in the anode 21 are 
contained, cell capacity does not fall after high temperature preservation, but a high 
capacity maintenance rate is acquired. A high load discharging capacity maintenance rate 
is acquired after elevated-temperature use. 

[0038]Thus, since it was made to contain the manganese content oxide which contains 
lithium, manganese, and the 1st element in the anode 21, and the cobalt content oxide 
containing lithium and cobalt according to the rechargeable battery concerning this 
embodiment, Even if saved at an elevated temperature, cell capacity cannot fall, but a 
capacity maintenance rate can be improved, therefore - for example, - that it is neglected 
in the train or temperature rises at the time of use when used for a cellular phone or a 
laptop computer **** - etc. — even if it carried out and was exposed under hot 
environments (40 ** - about 60 **), the outstanding battery characteristic can be held. 
[0039]lf a cobalt content oxide adds to lithium and cobalt and it is made to contain the 2nd 
element especially, the load discharging capacity maintenance rate after elevated- 
temperature use is also improvable. Therefore, when used especially for a laptop computer 
etc., even if it was exposed under hot environments, the outstanding load discharging 
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capacity can be obtained. 

[0040]lf the mole ratio of the 1st element to manganese of a manganese content oxide is 
made or more into 0.01/1.99, Can raise more the capacity maintenance rate after high 
temperature preservation, and the mole ratio of the 1st element to manganese of a 
manganese content oxide is further made or more into 0.01/1 .99, If the mole ratio of the 
2nd element to cobalt of a cobalt content oxide is made or more into 0.01/0.99, the load 
discharging capacity maintenance rate after elevated-temperature use can be raised more. 
[0041 ]ln addition, if the mole ratio of the 1st element to manganese of a manganese 
content oxide is made or less into 0.5/1 .5 or the mole ratio of the 2nd element to cobalt of a 
cobalt content oxide is made or less into 0.5/0.5, Even if it uses it at about -20 ** low 
temperature after high temperature preservation, sufficient spark discharge energy can be 
obtained. Therefore, for example, when used for a cellular phone or a laptop computer, 
even if it was placed under the intense environment of a temperature change, the 
outstanding battery characteristic can be held. 

[0042] If it is made to use the mixture ratio of a manganese content oxide and a cobalt 
content oxide with a mass ratio as the cobalt content oxides 90-20 to the manganese 
content oxides 10-80, the battery characteristic after high temperature preservation can be 
raised more again. 

[0043] In addition, if the mean particle diameter of a manganese content oxide and a cobalt 
content oxide shall be 30 micrometers or less, respectively, the expansion and contraction 
of the anode 21 accompanying charge and discharge can be controlled, and sufficient 
charge-discharge cycle characteristic can be obtained in ordinary temperature again. 
[0044] 

[Example]The concrete example of this invention is described in detail with reference to 
drawing 1 . 

[0045](Example 1-1 to 1-10) Lithium carbonate (Li 2 C0 3 ), manganese dioxide (Mn0 2 ), and 
a dichromium trioxide (Cr o 0 o ) are mixed first, Manganese content oxide Li Mn 0 Cr O, 

2 3 7 o x 2-y y 4 

which calcinates at 850 ** for 5 hours, and contains chromium as lithium, manganese, and 
the 1st element (Ma) in the air was produced. At that time, the mixture ratio of the raw 
material was changed in Example 1-1 to 1-10, and as the presentation of the manganese 
content oxide came to have shown in Table 1, it adjusted. Subsequently, the obtained 
manganese content oxide was ground and mean particle diameter was 20 micrometers. 
Measurement of mean particle diameter was performed by laser diffractometry. 
[0046] 
[Table 1] 
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[0047]3 oxidation 2 aluminum (aluminum 2 0 3 ) is mixed with lithium carbonate and 1 cobalt 

oxide (CoO) according to an example, Cobalt content oxide LiCo 1 z aluminum z 0 2 which 

calcinates at 900 ** for 5 hours, and contains aluminum according to an example as lithium, 
cobalt, and the 2nd element (Mb) in the air was produced. Here, the mixture ratio of the raw 
material was changed in Example 1-1 to 1-10, and as the presentation of the cobalt content 
oxide came to have shown in Table 1, it adjusted. Subsequently, the obtained cobalt 
content oxide was ground and mean particle diameter was 10 micrometers. Measurement 
of mean particle diameter was similarly performed by laser diffractometry. 
[0048]Then, after mixing manganese content oxide 10 mass part and cobalt content oxide 
90 mass part which were obtained, polyvinylidene fluoride 3 mass part was mixed as 
graphite 7 mass part and a binder as a conducting agent to this powder mixture 90 mass 
part, and positive electrode mixture was prepared. Distributed to N-methyl pyrrolidone 
which is a solvent and considered it as the positive electrode mixture slurry, after adjusting 
positive electrode mixture, apply this positive electrode mixture to both sides of the positive 
electrode collector layer which consists of 20-micrometer-thick band-like aluminium foil 
uniformly, and they were made to dry it, compression molding was carried out, the positive 
electrode mixture layer was formed, and the anode 21 was produced. The positive 
electrode lead 25 made from aluminum was attached to the end part of a positive electrode 
collector layer after it. 

[0049]Subsequently, after applying the coal tar system pitch as a binder to Carboniferous 
system corks 100 mass part as a filler for 30 mass parts and mixing at about 100 **, 
compression molding was carried out with the pressing machine, and the carbon molding 
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body was produced by heat-treating at the temperature of 1000 ** or less. Then, after 
repeating being pitch impregnated / heat treatment process of it being impregnated and 
heat-treating the coal tar system pitch which carried out melting to this carbon molding body 
below 200 ** below 1000 **, several times, in the inert atmosphere, it heat-treated at 2700 
**, and the graphitization molding body was produced. Grinding classification of this 
graphitization molding body was carried out after it, and it was presupposed that it is 
powdered. 

[0050]When structural analysis was conducted with the X-ray diffraction method about the 
obtained graphitization powder, the spacing of the field (002) was 0.337 nm and C axis 
microcrystal thickness of the field (002) was 50.0 nm. The true density for which it asked by 

the pyknometer method was 2.23 g/cm 3 , bulk density was 0.83 g/cm 3 , and the average 
shape parameter was 10. BET (Brunauer, Emmett, Teller) - the particle size distribution 

which the specific surface area determined by law is 4.4m /g, and was searched for by 
laser diffractometry, 12.3 micrometers and 50% of accumulation particle diameter were 
29.5 micrometers, and 31.2 micrometers and 10% of accumulation particle diameter was 
[ a total of 90% particle diameter of mean particle diameter ] 53.7 micrometers. In addition, 
the disruptive strength of the graphitization particles for which it asked using the Shimazu 

very small compression testing machine (made by Shimadzu) was 7.0x10 7 Pa by average - 
value. 

[0051 ]After obtaining difficulty graphitization powder, polyvinylidene fluoride 10 mass part 
was mixed with this graphitization powder 90 mass part as a binder, negative electrode 
mixture was prepared, and it distributed to N-methyl pyrrolidone which is a solvent, and was 
considered as the negative electrode mixture slurry. After producing a negative electrode 
mixture slurry, apply this negative electrode mixture slurry to both sides of the negative pole 
collector layer which consists of 10-micrometer-thick band-like copper foil uniformly, and 
they were made to dry it, compression molding was carried out, the negative electrode 
mixture layer was formed, and the negative electrode 22 was produced. The copper 
negative electrode leads 26 were attached to the end part of a negative pole collector layer 
after it. 

[0052]After producing the anode 21 and the negative electrode 22, respectively, the 
separator 23 which consists of a 25-micrometer-thick fine porosity polypropylene film is 
prepared, It laminated in order of the negative electrode 22, the separator 23, the anode 21, 
and the separator 23, many winding and outermost periphery parts were spirally fixed to the 
core with a diameter of 4.0 mm with adhesive tape, and the rolled electrode body 20 was 
produced. 

[0053]After producing the rolled electrode body 20, pinched the rolled electrode body 20 
with the electric insulating plates 12 and 13 of the couple, and the negative electrode lead 
26 was welded to the battery can 1 1 , and the positive electrode lead 25 was welded to the 
safety valve mechanism 15, and it stored inside the iron battery cans 1 1 which carried out 
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nickel plating of the rolled electrode body 20. A thing the outer diameter of 18.0 mm, 17.38 
mm in inside diameter, the can thickness of 0.31 mm, and 65 mm in height was used for 
the battery can 11. The electrolysis solution was injected into the inside of the battery can 
1 1 after storing the rolled electrode body 20 inside the battery can 11. What dissolved 
LiPF g in the solvent which carried out the amount mixing of isochore of propylene 

carbonate and the 1 and 2-dimethoxyethane at a rate of 1.0 mol/l. as electrolyte salt was 
used for the electrolysis solution. The cylindrical rechargeable battery shown in drawing 1 
was produced about Example 1-1 to 1-10 after it, respectively by closing the battery lid 14 
to the battery can 1 1 via the gasket 17 which applied asphalt to the surface. Except for the 
rechargeable battery of Example 1-1 to 1-10 differing in the presentation of a manganese 
content oxide or a cobalt content oxide, others are the same. 
[0054]About the obtained rechargeable battery, the high temperature conservation 
characteristic and the charge-discharge cycle characteristic in ordinary temperature were 
investigated, respectively. As a high temperature conservation characteristic, the ordinary 
temperature service capacity maintenance factor and low-temperature-discharging energy 
after high temperature preservation were searched for, respectively. Those results are 
shown in Table 1 , respectively. 

[0055]lt asked for the ordinary temperature service capacity maintenance factor after high 
temperature preservation as follows. First, into a 23 ** thermostat, charge and discharge 
were performed and initial service capacity was calculated. Performing charge until the total 
of charging time reached in the constant voltage of 4.2V in 3 hours, after carrying out at that 
time until cell voltage amounted to 4.2V in the constant current of 1 A, discharge went by the 
constant current of 0.5A to the final voltage 3.0V. Subsequently, after charging again by this 
charge condition, it saved for two weeks in 60 ** oven. Then, once discharging to the final 
voltage 3.0V in a 23 ** thermostat, the value which was the highest in 10 cycle deed and 10 
cycles was made into the service capacity after high temperature preservation for charge 
and discharge on above-mentioned charge-and-discharge conditions, and the rate over 
initial service capacity was made into the ordinary temperature service capacity 
maintenance factor after high temperature preservation. 

[0056]After saving the low-temperature-discharging energy after high temperature 
preservation for two weeks at 60 **, once discharging it to the final voltage 3.0V in a 23 ** 
thermostat, it was searched for from the result of having charged by the above-mentioned 
charge condition and having discharged by the above-mentioned discharging condition in a 
-20 ** thermostat. 

[0057]As a charge-discharge cycle characteristic in ordinary temperature, the rate (capacity 
maintenance rate) of the service capacity of a 200 cycle eye of as opposed to the service 
capacity of a 200 cycle deed and a two-cycle eye for charge and discharge was searched 
for on above-mentioned charge-and-discharge conditions in a 23 ** thermostat. 
[0058] Except for having changed the presentation of the manganese content oxide and the 
cobalt content oxide as the comparative example 1-1 over Example 1-1 to 1-10, as shown 
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in Table 1, others produced the rechargeable battery like Example 1-1 to 1-10. About the 
comparative example 1-1 as well as Example 1-1 to 1-10, the high temperature 
conservation characteristic and the charge-discharge cycle characteristic in ordinary 
temperature were investigated, respectively. The obtained result is shown in Table 1, 
respectively. 

[0059]As shown in Table 1, in Example 1-1 to 1-10, only 89% and a low value were 
obtained in the comparative example 1-1 using the manganese content oxide which all has 
not replaced manganese with chromium to not less than 95% and a high value having been 
obtained about the ordinary temperature service capacity maintenance factor after high 
temperature preservation. That is, when making it chromium included in a manganese 
content oxide, it turned out that the ordinary temperature service capacity maintenance 
factor after high temperature preservation is improvable. 

[0060]ln Example 1-4 with a larger mole ratio (aluminum/Co) of aluminum to cobalt of a 
cobalt content oxide than 0.5/0.5, and Example 1-7 with a larger mole ratio (Cr/Mn) of 
chromium to manganese of a manganese content oxide than 0.5/1.5. In other examples, 
not less than 3.0 Whs and a high value were obtained to only the value with as low low- 
temperature-discharging energy after high temperature preservation as 2.4 Whs or less 
having been obtained. Namely, if the mole ratio (Cr/Mn) of chromium to manganese of a 
manganese content oxide is made or less into 0.5/1.5 and the mole ratio (aluminum/Co) of 
aluminum to cobalt of a cobalt content oxide is made or less into 0.5/0.5, It turned out that 
low-temperature-discharging energy after high temperature preservation can be enlarged. 
The good result was obtained by each about the charge-discharge cycle characteristic in 
ordinary temperature. 

[0061](Example 1-11 to 1-22) In Example 1-11 to 1-16, others produced the rechargeable 
battery like Example 1-1 except for having changed the 1st element (Ma), as shown in 
Table 2, and having produced the manganese content oxide. When producing a 
manganese content oxide, Change into the dichromium trioxide of Example 1-1, and an 
iron sesquioxide (Fe 2 0 3 ) is used in Example 1-11, In Example 1-12, 1 magnesium oxide 

(MgO) is used in Example 1-13 using 3 oxidation 2 aluminum, By Example 1-15, 1 cobalt 
oxide and a dichromium trioxide were used [ Example 1-14 ] in Example 1-16 using tin 
protoxide (SnO) using one zinc oxide (ZnO). 
[0062] 
[Table 2] 
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[0063]ln Example 1-17 to 1-22, others produced the rechargeable battery like Example 1-1 
except for having changed the 2nd element (Mb) and having produced the cobalt content 
oxide so that it might become the presentation shown in Table 2. When producing a cobalt 
content oxide, In addition to lithium carbonate and 1 cobalt oxide, 1 nickel oxide (NiO) is 
mixed in Example 1-17, 3 oxidation 2 gallium (Ga 2 O s ) is mixed in Example 1-18, 1 

magnesium oxide was mixed in Example 1-19, one zinc oxide was mixed in Example 1-20, 
tin protoxide was mixed in Example 1-21, and 1 nickel oxide and 3 oxidation 2 aluminum 
were mixed in Example 1-22. 

[0064]About Example 1-11 to 1-22 as well as Example 1-1, the high temperature 
conservation characteristic and the charge-discharge cycle characteristic in ordinary 
temperature were investigated, respectively. The obtained result is shown in Table 2 with 
the result of Example 1-1. 

[0065]As shown in Table 2, in Example 1-11 to 1-22, the low-temperature-discharging 
energy after high temperature preservation was acquired [ the ordinary temperature service 
capacity maintenance factor after high temperature preservation ] for the high value like 
Example 1-1 with not less than 3.1 Whs not less than 96%. The result good also about the 
charge-discharge cycle characteristic in ordinary temperature was obtained. That is, even if 
it used the cobalt content oxide which contains other 2nd element other than aluminum 
even if it uses the manganese content oxide which changed the 1st element into other 
elements other than chromium, it turned out that the high temperature conservation 
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characteristic outstanding like Example 1-1 can be acquired. 

[0066](Example 1-23 to 1-26) Except for having changed the mixture ratio of a manganese 
content oxide and a cobalt content oxide, as shown in Table 3, others produced the 
rechargeable battery like Example 1-1. Except for not mixing a manganese content oxide, 
others produced the rechargeable battery like Example 1-1 as the comparative example 1-2 
over Example 1-1 and Example 1-23 to 1-26. Except for not mixing a cobalt content oxide, 
others produced the rechargeable battery like Example 1-1 as the comparative example 1-3 
over Example 1-1 and Example 1-23 to 1-26. About Example 1-23 to 1-26, and 
comparative example 1-2,1-3 as well as Example 1-1, the high temperature conservation 
characteristic and the charge-discharge cycle characteristic in ordinary temperature were 
investigated, respectively. The obtained result is shown in Table 3 with the result of 
Example 1-1. 
[0067] 
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[0068]As shown in Table 3, when the low-temperature-discharging energy after high 
temperature preservation was large when the mixture ratio of the manganese content oxide 
was high and the mixture ratio of the cobalt content oxide was high, the tendency for the 
ordinary temperature service capacity maintenance factor after high temperature 
preservation to be high was seen. Especially, the ordinary temperature service capacity 
maintenance factor after high temperature preservation was [ Example 1-1 and Example 1- 
23 to 1-26 ] excellent in the low-temperature-discharging energy after high temperature 
preservation with not less than 3.1 Whs not less than 93%. On the other hand, the 
comparative example 1-2 which does not contain a manganese content oxide had the small 
low-temperature-discharging energy after high temperature preservation, and the 
comparative example 1-3 which does not contain a cobalt content oxide had the low 
ordinary temperature service capacity maintenance factor after high temperature 
preservation. 

http://www4.ipdl. inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fw... 12/31/2008 



JP,20Q1-345102,A [DETAILED DESCRIPTION] 



Page 16 of 20 



[0069]That is, when using the mixture ratio of a manganese content oxide and a cobalt 
content oxide as the cobalt content oxides 90-20 to the manganese content oxides 10-80 
with the mass ratio, it turned out that the outstanding high temperature conservation 
characteristic can be acquired. The good result was obtained by each about the charge- 
discharge cycle characteristic in ordinary temperature. 

[0070](Example 1-27 to 1-33) Except for having changed the mean particle diameter of the 
manganese content oxide or the cobalt content oxide, as shown in Table 4, others 
produced the rechargeable battery like Example 1-1. About Example 1-27 to 1-33 as well 
as Example 1-1, the high temperature conservation characteristic and the charge-discharge 
cycle characteristic in ordinary temperature were investigated, respectively. The obtained 
result is shown in Table 4 with the result of Example 1-1. 
[0071] 
Table 4] 
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[0072]As shown in Table 4, in Example 1-1 and Example 1-27 to 1-31, the result of having 
excelled also about both the capacity maintenance rates in ordinary temperature was 
obtained also about the high temperature conservation characteristic. On the other hand, in 
example 1-32,1-33, although the result of having excelled about the high temperature 
conservation characteristic was obtained, about the capacity maintenance rate in ordinary 
temperature, 79% or less and sufficient result were not obtained. That is, when the average 
of the particle diameter of a manganese content oxide and a cobalt content oxide was 30 
micrometers or less, respectively, it turned out that the charge-discharge cycle 
characteristic in ordinary temperature can be made high. 

[0073](Example 2-1,2-2) As Example 2-1, it replaced with black lead as a negative pole 
material, and the rechargeable battery using difficulty graphitized carbon was produced. 
Difficulty graphitized carbon was produced as follows. First, after doing 10 mass %-20 
mass % introduction (what is called oxygen bridge construction) of the functional group 
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which contains oxygen in this, using a petroleum pitch as a starting material, in the inactive 
gas air current, it calcinated at 1000 ** and difficulty graphitized carbon was obtained. 
When X diffraction measurement was performed about the obtained difficulty graphitized 

carbon, the spacing of the field (002) was 0.376 nm. It was 1 .50 g/cm 3 when true density 
was measured by the pyknometer method. 

[0074]What mixed manganese content oxide (LiMn 1 g Cr 0 2 0 4 ) 30 mass % and cobalt 

content oxide (LiCo Q 9 aluminum 0 ^0 2 ) 70 mass % was used for the positive electrode 

material. Others presupposed that it is the same as that of Example 1-1 . 

[0075] 

[Table 5] 
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[0076]As Example 2-2, manganese content oxide (LiMn 1 8 Cr 02 O 4 ) 30 mass %, Except for 

having used the positive electrode material which mixed cobalt content oxide 
(LiCo Q g aluminum 0 ^Q 2 ) 70 mass %, others produced the rechargeable battery like 

Example 1-1. 

[0077]lt removes having replaced with the cobalt content oxide and having used the lithium 
cobalt multiple oxide (LiCo0 2 ) as comparative example 2-1,2-2 to this example, Or except 

for having replaced with the manganese content oxide and having used the lithium 
manganese multiple oxide (LiMn 2 0 4 ), the rechargeable battery was produced like Example 

2-2. 

[0078]About the obtained rechargeable battery of example 2-1,2-2 and comparative 
example 2-1,2-2, the load discharging capacity maintenance rate after an elevated- 
temperature cycle was searched for. Those results are shown in Table 5. 
[0079]The load discharging capacity maintenance rate after elevated-temperature use was 
searched for as follows. First, into a 23 ** thermostat, load discharging conditions 
performed charge and discharge, and first-time load discharging capacity was calculated. 
Subsequently, after the low loading discharging condition performed 200 cycle charge and 
discharge into a 45 ** thermostat, again, into a 23 ** thermostat, load discharging 
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conditions performed charge and discharge, and the load discharging capacity after 
elevated-temperature use was calculated. Charge was performed after performing load 
discharging conditions and a low loading discharging condition at that time until cell voltage 
amounted to 4.2V in the constant current of 0.5A until the total of charging time reached in 
the constant voltage of 4.2V in 3 hours. On load discharging conditions, the constant 
current of 2. OA performed discharge to the final voltage 3.0V, and it went by the low loading 
discharging condition to the final voltage 3.0V according to the constant current of 0.5A. 
The rate of the load discharging capacity after the elevated-temperature use to the load 
discharging capacity of the first time obtained by this was made into the load discharging 
capacity maintenance rate after elevated-temperature use. 

[0080]lf a manganese content oxide and a cobalt content oxide are used for a positive 
electrode material and difficulty graphitized carbon is used for a negative pole material as 
shown in Table 5, the load discharging capacity maintenance rate after an elevated- 
temperature cycle can be raised. 

[0081]Although the above-mentioned example gave and explained the example concretely 
about the presentation of the manganese content oxide and the cobalt content oxide, even 
if it uses other manganese content oxide and other cobalt content oxides which were 
explained in the above-mentioned embodiment, the same result as the above-mentioned 
—example can be obtained. 
[0082]As mentioned above, although the embodiment and the example were given and this 
invention was explained, this invention is not limited to the above-mentioned embodiment 
and an example, and is variously deformable. For example, although the above-mentioned 
embodiment and the example explained the rechargeable battery using the electrolysis 
solution in which the solvent was made to dissolve lithium salt, It replaces with an 
electrolysis solution and may be made to use other electrolytes, such as an electrolyte 
which consists of the gel electrolyte which made the electrolysis solution containing lithium 
salt hold to a high molecular compound, an electrolyte of the solid state which made the 
high molecular compound which has ion conductivity distribute lithium salt, or an inorganic 
conductor of a solid state. 

[0083]ln that case, if an electrolysis solution is absorbed and gelled, various high molecular 
compounds can be used for a gel electrolyte. As such a high molecular compound, for 
example, Polyvinylidenefluoro RAIDO. Or ether system high molecular compounds, such 
as a bridging body containing a fluorine system high molecular compound, polyethylene 
oxide, or polyethylene oxide, such as a copolymer of vinylidenefluoro RAIDO and 
hexafluoropropylene, or polyacrylonitrile is mentioned. Especially, since the stability of 
oxidation reduction is high, a fluorine system high molecular compound is preferred. 
[0084]ester system high molecular compounds, such as ether system high molecular 
compounds, such as a bridging body which contains polyethylene oxide or polyethylene 
oxide in the electrolyte of a solid state as a high molecular compound, for example, and 
polymethacrylate, and an acrylate system high molecular compound — independent, it 
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mixing and, Or into a molecule, copolymerization can be carried out and it can use. As an 
inorganic conductor, the polycrystal of lithium nitride, lithium iodide, or lithium hydroxide, the 
mixture of lithium iodide and 3 aluminum oxides, or the mixture of lithium iodide, a lithium 
sulfide, and ****** 2 Lynn can be used. 

[0085]Although an example was given concretely and the above-mentioned embodiment 
and the example explained it about the cylindrical rechargeable battery which has winding 
structure, this invention is applicable also to the cylindrical rechargeable battery which has 
other composition. In addition, it is applicable to the rechargeable battery which has other 
shape, such as a mold with which the electrode element was enclosed with the inside of 
coin types other than cylindrical, a button type, a square shape, or a laminate film, similarly. 

[0086] 

[Effect of the lnvention]As explained above, according to the rechargeable battery 
according to any one of claims 1 to 6. Since it had the anode containing the manganese 
content oxide containing lithium, manganese, and the 1st element and the cobalt content 
oxide containing lithium and cobalt, even if saved at an elevated temperature, cell capacity 
cannot fall, but a capacity maintenance rate can be improved, therefore — for example, — 
that it is neglected in the train or temperature rises at the time of use when used for a 
cellular phone or a laptop computer **** — etc. - even if it carried out and was exposed 
under hot environments (40 ** - about 60 **), the effect that the outstanding battery 
characteristic can be held is done so. 

[0087]According to the rechargeable battery according to claim 2 or 3, especially. [ whether 
the mole ratio of the 1st element to manganese of a manganese content oxide is made or 
less into 0.5/1 .5, and ] Or since it was made to make the mole ratio of the 2nd element to 
cobalt of a cobalt content oxide or less into 0.5/0.5, even if it uses it at about -20 ** low 
temperature after high temperature preservation, sufficient spark discharge energy can be 
obtained. Therefore, for example, when used for a cellular phone or a laptop computer, 
even if it was placed under the intense environment of a temperature change, the effect 
that the outstanding battery characteristic can be held is done so. 
[0088]Since it was made to use the mixture ratio of a manganese content oxide and a 
cobalt content oxide with a mass ratio as the cobalt content oxides 90-20 to the manganese 
content oxides 10-80 according to the rechargeable battery according to claim 4, The effect 
that the battery characteristic after high temperature preservation and elevated-temperature 
use can be raised more is done so. 

[0089]Since the mean particle diameter of the manganese content oxide and the cobalt 
content oxide was made to be 30 micrometers or less, respectively according to the 
rechargeable battery according to claim 5, The expansion and contraction of an anode 
accompanying charge and discharge can be controlled, and the effect that sufficient 
charge-discharge cycle characteristic can be obtained in ordinary temperature is done so. 
[0090]ln addition, since it was made for a negative electrode to contain difficulty graphitized 
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carbon according to the rechargeable battery according to claim 6, the load discharging 
capacity maintenance rate after elevated-temperature use is also improvable. Therefore, for 
example, when used for a laptop computer etc., even if it was exposed under hot 
environments, the effect that the outstanding battery characteristic can be demonstrated is 
done so. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fww... 12/31/2008 



JP,2001-345102,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a sectional view showing the composition of the rechargeable battery 
concerning the 1 embodiment of this invention. 
[Description of Notations] 

11 [ - A safety valve mechanism, 15a / - A disc plate, 16 / -- A feeling-of-heat resistance 
element, 17 / -- A gasket, 20 / -- A rolled electrode body, 21 / -- An anode, 22 / - A negative 
electrode, 23 / ~ A separator, 24 / - A center pin, 25 / - A positive electrode lead, 26 / - 
Negative electrode lead ] — A battery can, 12, 13 - An electric insulating plate, 14 - A 
battery lid, 15 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



14 25 15a 15 




[Translation done.] 



http://ww4jpdl.inpit.go.jp^ 12/31/2008 



